Geographers have long grappled with how their research can positively impact individuals, communities and society. Demonstrating research impact is an increasingly important aspect of academic life internationally. In this paper we argue that agendas for encouraging 'impact' would be well-served if impact through teaching was identified and stimulated more explicitly, and if academics better recognised and seized the opportunities that already exist for such impact. We take engagement between health geography and nurse education as an example of how social scientists could demonstrate research impact through inter-disciplinary involvement in the education of health care professionals, and specifically student nurses. We begin by showing how the UK's Research Excellence Framework (widely regarded as the key reference point for research performance management regimes internationally) has tended to produce an undervaluation of impact via education in many disciplines. A comprehensive overview of international scholarship at the intersection between geography and nursing is then presented.
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RESEARCH HIGHLIGHTS
• Academics increasingly need to demonstrate the impact of their research.
• Opportunities that exist for impact through teaching should be seized.
• Health geography research can provide a platform for critical nursing pedagogy.
• Closer engagement between geography and nurse education could demonstrate impact.
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INTRODUCTION
Human geography both advances understanding of the world and is unapologetically applied.
Yet, geographers have long grappled with the balance between its theoretical and practical edges.
Internationally, these debates have been thrown into sharp relief through the need for academics to demonstrate the impact of their research on economy, society, culture, public policy or services, health, the environment or quality of life, beyond academia. Such 'impact' is measured Although renewed emphasis on the public benefit of (often publicly funded) academic work is welcome, such audits do not simply measure activities, they actively produce them. Arguably, they presently cause academics to focus primarily on having impact on policy, practice and (profitable) commercial enterprise, rather than to consider the impact they might make by cultivating critical enquiry and reflexive praxis among students, especially across disciplinary borders. The resultant missed opportunity is very apparent in the general lack of proactive engagement between social science researchers and disciplines such as nurse education where students are training for careers delivering services and care to the public.
In this paper we argue that agendas for encouraging 'impact' would be well-served if impact through teaching was identified and stimulated more explicitly, but equally, that academics should better recognise and utilise the opportunities that already exist for such impact. We take engagement between health geography and nurse education as an example of how social scientists could demonstrate research impact through inter-disciplinary involvement in the education of health care professionals, and specifically student nurses. We begin by showing how the UK's REF exercise (widely regarded as the key reference point for research performance management regimes internationally) has tended to produce an undervaluation of impact via education in many disciplines. A comprehensive overview of international M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 5 scholarship at the intersection between geography and nursing is then presented. Here we trace three 'waves of enquiry' that have focused on research interactions before calling for a fourth focused on critical pedagogy. To illustrate the possibilities of this fourth wave, we sketch a case study that outlines how engagement with critical research around blood donation could help provide a foundation for critical pedagogy that challenges student nurses to practice reflexively, think geographically and act justly. Finally, we call for closer engagement between health geography and nurse education, by encouraging educators to translate, teach, and transfuse ideas and people between health geography and nurse education. In so doing, we argue that work at this interface can be mutually beneficial and demonstrate impact both within and beyond research assessment rubrics. Hence, our ideas are relevant beyond nurse education and geography insofar as this paper serves as an example of how reframing research impact can recover the importance of impact through education.
RESEARCH IMPACT
Debates about research impact are not new to geography. Geographers have long strived to ensure their research not only serves to better understand the lives of others, but enables change through direct engagement with participants or by providing evidence that shapes the policy process. Calls have been made repeatedly to demonstrate and defend geography's applied edge (see summary in Kyle et al 2011) . In recent years, these calls have been mounted as a challenge
to achieving impact (strong and on-going links with policy makers). Summing up their findings they noted that "the dearth of designs grounded in the social sciences […] is consistent with previous claims that such work rarely produces direct and readily measurable impacts" (Greenhaugh and Fahy, 2015: 8) , yet they are critical of the tendency to privilege direct (linear) links between research and impact over indirect effects.
Developing mindliness -defined as "collectively generated and socially shared tacit knowledge developed in professional communities of practice" (Greenhaugh and Fahy 2015: 2) -is, they contend, a common route through which indirect impact occurs among health professionals.
Education is essential to develop mindliness, yet the stress placed on 'impact' being defined as effects of research "beyond academia" (HEFCE 2011; emphasis added) has tended to down-play the possibility of impact through teaching -even though this was admissible to the audit (where demonstrable beyond one's own students/institution) (HEFCE 2012) . Data mining of all publically available impact case studies submitted to REF2014 confirmed the side-lining of educational impact, with just 2% of submitted case studies in both the nursing and geography units of assessment (UoA 3 and 17, respectively) citing educational impact (King's College London, 2015) .
doing, we propose a fourth wave of enquiry at the long-standing intersection between geography and nursing.
GEOGRAPHY AND NURSING
A loose chronology of the scholarly intersections between geography and nursing might identify three 'waves' of enquiry (see Andrews, 2016):
1. the 'nursing environment' as a meta-concept in nursing theory; 2. environment as an empirical concern; 3. geographies in nursing.
Below each is summarised , before we sketch a fourth 'wave': geography as a critical pedagogical approach.
The first wave: the 'nursing environment' as a meta-concept in nursing theory
A familiar story often re-told across academic literature and institutions is how environment is a main leitmotif in Florence Nightingale's famous Notes on Nursing (Nightingale 1859) . This important text made early observations on sanitary and housing circumstances in nineteenth century European cities, on the conditions, variation, arrangements, agencies and interactions in patients' rooms, and suggested how they might be managed to benefit health and care (Selanders 1998 Fitzpatrick and Whall (1983) argue, there was a distinction drawn between facets of nurses' bodies (considered to be 'internal' events) and everything else conceivable (considered to be 'external' events). One line of thinking separated internal and external events; internal being nurses themselves, and external -such as other humans (Peplau 1952 ) and physical contexts (Orlando 1961 ) -being the environment. A second line of thinking, however, brought internal and external events closer together -(for example linking personal physiology and psychology together with health system and social facets, Levine 1969; Patterson and Zderad 1976; Neuman 1980 ) -thus demonstrating interaction between the two levels of environment. A third line meanwhile erased the boundaries between internal and external events and instead emphasised their interplay and co-dependence. Here, environment could be imagined more fluidly, for example, as movement exchanges of energy, matter and knowledge (Roy 1976; Rogers 1980; Parse 1981) . All three of these approaches to 'nursing environment' were part of a zeitgeist for grand theories that would help justify, secure and build nursing as a legitimate profession and discipline, distinct and somewhat independent from medicine (Andrews, 2016).
The second wave: environment as a broad empirical concern
In recent decades, while emphasis on 'big' nursing theory has declined, interest in researching nursing environments has not. Rather, a broad practical empirical engagement with 
The third wave: geographies in nursing
In the mid-1990s a series of key papers on the ethics of place by Liaschenko (1994; 1996a , 1996b the continued ascendancy and acceptance of the social model of health as foundation for nursing knowledge, which is, implicitly also a spatial model; ii) the increasing spatial diffusion of the nursing role; iii) changes in hospitals as commercial places; iv) the increasing use of place as a concept to frame health policy and administration; v) and the continued process of globalization whereby nursing policy, employers, representative organisations, regulators, information, evidence, workforce and responsibilities now reach across vast geographical distances and bridge multiple territorial jurisdictions. As Andrews (2016) also notes, in the academic arena concurrent shifts in debate have provided fertile ground for geography's flourishing in nursing scholarship.
The turn to geography can variously be considered as a manifestation of the natural, maturing and expansion of nursing research that over the past decade has developed a range of dedicated social science branches; part of broader 'spatial turns' that have taken place across a range of academic, health, humanities and social science disciplines over the past two decades; and as an opportunity created by the relative neglect of nursing as an empirical subject by medical/health geographers (as they attempted, in the 1990s, to distance their sub-discipline from its earlier tradition of doing mainstream health services research). The aforementioned scholarship notwithstanding, the full potential of geography for nurse education has hitherto remained unrealised. Although the social sciences in general, have been a component of nursing curricula for some time, the theoretical rationale for their inclusion has been poorly developed (Edgley et al., 2009 ) and students often struggle to see the relevance of the social sciences for the practice of nursing (Aranda and Law, 2007) . Therefore, we call for a new wave of scholarly engagement between geography and nursing that focuses explicitly on M A N U S C R I P T
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The fourth wave: geography as a critical pedagogy
We imagine that a fourth wave of scholarship would co-exist with, and complement, earlier waves, not least because they also share a concern for education: to enable professionals to challenge medical models of health with a social (and implicitly spatial) alternative in the first; to stress the vitality of place to health and healing to students in the second. In the third wave geography found its way into the classroom through research that encouraged students to consider the spatial dimensions of care delivery, experiences and outcomes at a range of scales.
What would make a fourth wave different is that it would focus explicitly on translating insights from research into 'impact' on the curriculum of nurse training. The resultant more coherent critical pedagogy would ensure valuable social science perspectives 'impact' (inform) better nursing practice beyond training in our public health service. This would involve embedding geographical ideas in nursing degrees ranging from full curriculum to the teaching of individual modules and lectures. Such an approach would instil social science from the ground up, embed it in the training every nurse received and thus would be more likely to create generational changes in thinking geographically 'at the bedside, in homes, on the street'. To date little attention has been given to such a project (Andrews 2006) . This paper showcases the approach in action by taking a case study research paper and translating its insights in ways that might encourage critical geographical thinking among student nurses and reflexive clinical practice among nursing graduates.
TRANSFUSING BLOOD, INFUSING INSIGHTS
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Blood donor selection is one example of how everyday nursing practice is enmeshed in complex assemblages of interpersonal care, research-based risk assessment procedures, screening technology, and nationally and internationally debated health policy. It is also another illustration of nurses' position in the front line of huge public sector organisations that rely on maintaining a relationship of trust and confidence between caregivers and patients. In their recent paper, Kesby and Sothern (2014) discuss the thorny issue of who may donate blood. Here we tease out three ways in which research like this can inform a critical pedagogy for nurse education.
Specifically, we illustrate how a critical understanding of the ways in which health data are generated, collated and mobilised can help student nurses better understand how clinical practice is shaped, their central role within it and their potential, once qualified, to feedback on and improve the workings of public health delivery.
Nurses are closely involved in administering donor-health check questionnaires (especially where a donor is deferred). This questioning is necessary because, while all blood is screened, tests remain imperfect since for some blood borne infections (BBI, e.g. Hepatitis or HIV) false negatives can be returned in the 'window period' between transmission and the test's ability to detect infection. Thus, the questionnaire seeks to identify individuals more likely to have contracted a BBI recently. In the UK the primary mode of transmission for HIV and Hepatitis is sexual contact; therefore part of the pre-donation questionnaire is used to profile, and exclude from the donor pool, individuals whose "practices and lifestyle" are deemed to present a higher risk of recent BBI infection and therefore a window period donation.
Controversy has raged around the group exclusion of men-who-have-sex-with-men (MSM).
Human Rights groups have complained this is a violation of rights and unjustly denies MSM opportunity to demonstrate inclusion and citizenship. In response, medics and epidemiological researchers argue that the science demonstrates higher prevalence of HIV and Hepatitis among M A N U S C R I P T
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MSM as a population. While a policy revision in 2011 ended their total exclusion, enabling donation after 12-months abstinence, sexually active MSM remain indefinitely excluded. Kesby and Sothern (2014) invite readers to look closely at the science (its assumptions, methods and epistemology), and to question what this means for risk assessment.
Whilst nurses involved with donation question and defer at the individual scale, they are operationalising a risk assessment procedure based on large scale aggregate data. Questioning potential donors about "practices and lifestyle", actually ascribes individuals to broad and relatively undifferentiated population categories (associated with higher or lower risk), and identifies any recent sexual contact with a person from a category deemed high-risk for BBI (e.g. commercial sex workers, some recent migrants, active MSM).
Nurses working in genitourinary medicine (GUM) treat many MSM for STIs, but know that incidence is strongly associated with particular behaviours (e.g. frequent multiple partnering especially when associated with unprotected receptive anal sex). They also know that the same high-risk activity and associated STI infection are increasingly common among many heterosexuals, as are complex sexual networks. Reflection from this perspective on the rhetoric of "practices and lifestyles" framing UK blood donor selection, reveals that apart from asking about recent partners, the questionnaire asks no ontologically relevant questions about actual high/low risk sexual practice. MSM's sense of injustice at being excluded on the basis of a population-scale lifestyle category (active MSM) rather than specific practice (many MSM are monogamous and/or use protection consistently and/or do not engage in anal sex) becomes easier to appreciate. Robinson (1950) category (against which the relative risk of the small MSM-group is compared) conceals within it a minority (but numerically large number) of heterosexuals who also engage in clinically relevant higher-risk sexual practice and who carry BBIs. Presently these individuals are able to donate because they are asked nothing about practices, only whether they, or their immediate partners have a direct connection to high-risk regions or groups (Kesby and Sothern 2014) .
This homogenisation of MSM is a classic example of what
Current deferment policy is based on epidemiological science -but social science offers alternative approaches to donor selection, grounded in ontologically relevant profiling of individual donors' sexual history. Those favouring epidemiology fear that practice-based questioning would deter donation, would be complex, and doubt that donors can be trusted to report their own sexual risk-taking (NHSBT 2011). GUM Nurses have much experience of individual assessments and nurses working in blood donation are well placed to know that a small number of carefully directed questions could identify and exclude the bulk of individuals pursuing the highest risk practices (across all groups), thereby minimising stress on imperfect screening processes. Furthermore, social science training would make them familiar with effective ways to deliver practice-based questions that reduce embarrassment among the highly motivation donor cohort (e.g. "yes or no -do any of the following apply to you…? If yes, then please defer 12 months"). Finally, nurses know that trust between patients and clinicians is vital to the care relationship and appreciate it is co-constituted with patients.
REFRAMING RESEARCH IMPACT
The case study above illustrates in three broad ways how research in health geography might infuse nurse education with insights that facilitate the emergence of a critical pedagogy.
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Nurse education should challenge student nurses to practice reflexively. Our case study highlights how knowledge of others is shaped by data that nurses and other health professionals collect routinely and the categories used to structure these data. Arguably, epistemological and ontological concerns remain abstract in many nursing curricula. To be meaningful, and to demonstrate why there is a need to think about the degree to which methods of data collection and analysis accurately represent the clinical phenomena being managed, accessible and clinically grounded examples are needed. Modern nursing requires and encourages graduates to be much more cognisant of the science, statistics, technology and research behind the care they give, and an education that encourages reflexive practice will also enable increasingly highly qualified nurses to offer useful critique of existing practice that improves service delivery.
Second, nurse education should encourage students to think geographically. A fourth wave critical pedagogy would augment earlier waves of geographical insight on the ways in which context shapes individuals' lives, circumstances and experiences, by encouraging students to appreciate that questions of the scaling of data and categories are not innocent and can have profound impacts on their own thinking and on the treatment experience of patients. In their practice, graduate nurses should regularly ask themselves whether the scales and categories they are utilising have a good fit with the clinical phenomena they are treating.
Third, a critical pedagogy would encourage student nurses to act justly. Our exemplar foregrounds one example in which, despite their best intensions, nurses might find themselves acting -or being perceived to act -unjustly. Because nurses are very much in the frontline of the health service, they play a critical role in maintaining the social contract of trust and confidence that is so vital to effective health care delivery. They need to be able to speak assuredly to questions of policy and procedures to ensure patient confidence. In modern nursing, they have a key role to play in feeding back to senior clinicians and researchers when that confidence is M A N U S C R I P T
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These are some of the ways in which research in health geography can have impact on public service delivery through enhancing the education of future healthcare professionals. Health geography's strength (like nursing) lies in its ability to straddle the applied and theoretical, and its intuitive care and concern for people and place. It is well placed therefore to encourage other social science disciplines, such as demography, medical sociology (Allen 2001), and anthropology to make similar contributions to a new critical pedagogy. (Health) geography's embrace of critical feminist scholarship (Liaschenko 1997 , Peter 2002 , Halford and Leonard 2003 , Dyck 2003 that wrestles with the gendered meaning and control of (work) places provides a further point of alignment with nursing as part of platform for critical nursing pedagogy.
Enhancing 'mindliness' (Greenhaugh and Fahy, 2015) through education is, we suggest, impact worth striving for within the academy. Academics need to recognise that existing audit procedures like REF do already allow 'impact' "within the higher education sector, including on teaching or students", as long as they "extend significantly beyond the submitting HEI [Higher Education Institution]" (HEFCE 2012) (although it is often safer to claim such educational impact as part of a broader case study). This said, there is room for both government and HEIs to rethink the degree to which the impact of research on students and processes of education, is explicitly acknowledged and encouraged, particularly in fields and disciplines like nursing where graduates have a very real and immediate influence on 'society, public policy or services, health and quality of life' etc. Reframing research impact in this way would recognise and encourage the kind of integrated scholarship that may academics have continued to pursue despite the pressures from neo-liberal performance management that have consistently underemphasised teaching. Not only M A N U S C R I P T
20 might this enable a resurgence of the academy as a critical social institution, committed to innovative pedagogy and truly collaborative cross-disciplinary endeavour, it might simultaneously service government's desire that publicly-funded research should have 'impact', and speak to the growing realisation among HEIs that high-quality teaching is not only their core business but also the key source of their base income.
To support this endeavour, we call in closing, for health geographers and nurse educators to unite under this common agenda and work together to advance the fourth wave of enquiry at the intersection between geography and nursing education in three critical ways: First, we encourage health geographers to translate their research for nursing students to enable their research to cross disciplinary boundaries. Second, we encourage health geographers to teach students following nursing programmes. Save a few exceptions, geographers are rare in nursing Schools, and fewer still engage in delivery of undergraduate education. More needs to be done to bring their geographical insights into the classroom and clinical settings. Third, we call on both health geographers and nurse educators to transfuse our lifeblood by enabling their respective students to learn together in classrooms, clinical settings or, indeed, on joint field classes. Providing opportunities for students from both nursing and geography to discuss their respective ways of seeing the world might trigger new mutually beneficial understandings and, perhaps in time, unknown impacts beyond the academy.
CONCLUSION
The recent addition to academic audits of measures of 'impact' has tended to further marginalise the critical social function that higher education plays in educating the population. While Using a case study that critiqued existing blood donor risk evaluation, the paper called for a fourth wave of the long-standing interaction between health geography and nurse education.
This should focus explicitly on a new critical pedagogy inspired by social-scientific research that encourages nurses to practice reflexively, think geographically, and act justly once qualified.
Health geographers who desire their research to have impact, should seek to achieve this by translating research findings into useful materials for nursing curricula, teaching nursing students, and creating opportunities to enable student nurses and geographers to learn together, thereby positively affecting the professional practice of future healthcare professionals.
We challenge the inevitability of the retrenchment of disciplinary boundaries in response to performance management regimes, and contest narrow visions of research impact that elide the primary purpose of universities to provide transformational education. Instead, we point out it is in all parties' interest to explore trans-disciplinary knowledge production and exchange and ensure that students, the life blood of our disciplines and of society, are enthused by a transfusion of ideas between research and teaching and between one discipline and another, in ways that impact positively public health and health care delivery in the future. 
